PARAMETERS AND INITIAL CONDITIONS
In the following, we show the detailed parameter values we have used for presented simulations. OMC model: Due to the reduced complexness of the used model (e.g., curved 2D surfaces instead of real 3D bodies) a direct parametrization by experimentally determined parameters was not possible. Instead, model parameters have been chosen such that simulated space and time scales fit to the experimental results, guided by the behavior of an aggregate of "ideal size". Especially, parametrization has been chosen such that symmetry breaking occurs after five oscillations where t SB = 21.4 h is minimal for a size of r = 138 µm (1). By setting v phys = v v abs , we transformed temporal (v = t) and spatial (v = X) abstract dimensionless quantities v abs by a characteristic unit of measure v into a physical reasonable variable v phys . Concretely, we used t = 173.97 h for temporal and X = 138 µm for spacial scales. Most other variables we have kept dimensionless; especially we have used (as not otherwise stated): ∆C ef f = 30, α = 1, κ 1 = 100, λ = 300, ξ = 500, (3) we have used an average conservation level of C = 0.95. Furthermore, we have considered the ν → 0 limit as described by Jensen (4). All SOC simulations were started with an always newly generated stochastic distribution for the Ks1 -promoting factor, uniformly distributed below the threshold value.
FITTING PARAMETERS
Here, we present parameters for analytical fitting curves used within different figures in the main manuscript. 
CALCULUS OF VARIATIONS
To obtain the detailed dynamic tissue surface equations (eq. 7, main manuscript), we need to calculate normal variations (i.e., with respect to X · n), in the following in the strong formulation denoted by 
Proof: Using the product rule as well as
Lemma 2 : It holds:
TURING CONDITIONS
Here, we describe the conditions for the entries of 2 × 2 and 3 × 3 matrices leading to diffusion-driven instability. We denote the eigenvalues of the Laplacien by µ (r 0 ) = ( + 1)/r 2 0 . The matrix J = 
J has eigenvalues with negative real parts, if and only if it holds (8) tr J < 0, det J < 0 and tr J · ΣJ − det J < 0.
J (r 0 ) may have eigenvalues with positive real parts if at least one of the conditions
is violated. For suitable choices of the diffusion coefficients this leads for a certain range of r 0 to
or to tr J (r 0 ) · ΣJ (r 0 ) − det J (r 0 ) = (tr J · ΣJ − det J)
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